We generalized our approach to the hypernuclei with A = B = 3 containing one charm or one bottom quark. We derive the relativistic nine-quark equations using the dispersion relation technique. The hypernuclei as the system of interacting quarks and gluons are considered. The relativistic nine-quark amplitudes of hypernuclei, including the constituent quarks with the charm or bottom are calculated. The approximate solutions of these equations are obtained using a method based on the extraction of leading singularities of the amplitudes. The poles of the multiquark amplitudes allow us to determine the masses and the binding energy of hypernuclei with the A = 3. We predict the mass spectrum of hypernuclei with A = 3, which is valuable to further experimental study of the hypernuclei with charm and bottom.
are calculated. The poles of these amplitudes determine the masses of dibaryons. We calculated the contributions of six-quark amplitudes to the hexaquark amplitudes.
In the previous paper [25] the lowest hypernuclei are considered in the framework of the dispersion relation technique. The approximate solutions of the nine-quark equations using the method based on the extraction of leading singularities of the amplitude are obtained. The relativistic nine-quark amplitudes of low-lying hypernuclei, including the three flavors (u, d, s) are calculated. The poles of these amplitudes determine the masses of the hypernuclei with the atomic (baryon) number A = B = 3.
In Sec. II the relativistic nine-quark equations are derived for the hypernuclei with A = B = 3 containing one charm or one bottom quark. The dynamical mixing between the subamplitudes of hypernuclei is considered. Sec. III is devoted to the calculation results for the masses of the low-lying charmed and bottom hypernuclei (Table I, II) .
In conclusion, the status of this model is discussed.
II. NINE-QUARK AMPLITUDES OF HYPERNUCLEI.
In the paper [25] the lowest hypernuclei with the atomic (baryon) number A = B = 3:
Y He, nnY , where Y = Λ, Σ 0 , Σ + , Σ − are considered in the dispersion relation technique. The approximate solutions of the nine-quark equations using the method based on the extraction of leading singularities of the amplitude are obtained. The relativistic nonaquark amplitudes of low-lying hypernuclei, including the three flavors (u, d, s) are calculated. The poles of these amplitudes determine the masses of the hypernuclei.
In the present paper we generalize our method to the hypernuclei with A = B = 3 containing one charm or one bottom quark. The relativistic nine-quark equations are derived using the dispersion relation technique. These are the relativistic generalization of the Faddeev-Yakubovsky [26, 27] approach.
In constructing the equations for these nine-quark states the two-particle interactions of quarks are considered. We use the results of the paper [28] in which the amplitudes of quark-quark interactions→a n (s ik ) are calculated in the framework of the dispersion N/D method with the input four-fermion interaction with quantum numbers of the gluon by using iteration bootstrap procedure:
where, s ik is the two-particle subenergy squared, n corresponds to the quantum numbers of channel, G n (s ik ) are the quark-quark vertex functions (Table III) , and B n (s ik ) is the Chew-Mandelstam function [29] :
ρ n (s ik ) is the phase space:
The coefficients α n , β n and δ n are given in Table III . n = 1 corresponds to qq-pairs with J P = 0 + , n = 2 describes thepairs with J P = 1 + . The current generates a nine-quark system. The correct equations for the amplitude are obtained by taking into account all possible subamplitudes. Then one should represent a nine-particle amplitude as a sum of the following subamplitudes:
In this paper, the total amplitude of nine-quark states is represented as the sum of subamplitudes A is just the three baryon state. We consider only the planar diagrams, the other diagrams are neglected due to the rules of 1/N c expansion [30] [31] [32] . The total amplitude can be represented graphically as a sum of diagrams. For example, we use Fig. 1 The system of integral equations is solved by approximate methods. We extract the two-particle singularities and the 3th, 4th, 5th, 6th partial singularities take into account in the coupled equations. In the considered example (amplitude α 
We consider the system of 23 equations in the case of
He (ppΣ 0 c ) state:
The coefficients of the coupled equations are determined by the permutation of quarks (Appendix A). The functions I 1 -I 18 ((B1) -(B16) in the Appendix B) take into account the interactions of quarks and gluons.
The main contributions are calculated using the functions I 1 and I 2 :
where i, j, k correspond to the diquarks. The poles of the reduced amplitudes α 1 , α 2 , α 3 correspond to the bound states and determine the masses of hypernuclei with the atomic number A = 3 (Tables I, II) .
The values of quark masses in the our calculations are the usual for the heavy baryons in our model: m u,d = 495 M eV , m c = 1655 M eV and m b = 4840 M eV . For the charmed hypernuclei we use the two parameters: the gluon coupling constant g = 0.2122, and the cutoff Λ = 9 which are similar to the case of light hypernuclei.
The experimental data for the bottom hypernuclei are absent, therefore the mass of the heaviest bottom state 
allows us to determine the value of gluon coupling constant g = 0.1682 for the case of bottom hypernuclei. Another two parameters Λ = 9 and Λ b = 4.43 are taken similar to the ones of previous papers [25, 33] . The calculation results are represented in the Tables I, II. IV. CONCLUSIONS.
In the papers [24, 34] we have developed the method of studying of hadrons and hypernuclei. This is the dispersion relations approach using the main postulates of S-matrix method. The relativistic generalizations of the three-body Faddeev equations in the form of dispersion relations is considered. The mass spectrum of the S-wave baryons, including u, d, s quarks was calculated by a method based on isolating the leading singularities in the amplitude. The approximate solution of the integral three-quark equations by taking into account the two-particle and triangle singularities is calculated. If we consider such approximation and define all the smooth functions of the subenergy variables (as compared with the singular part of the amplitude) in the middle point of the physical region of Dalitz-plot, the problem is reduced to the one of solving the system of algebraic equations.
In the present paper, the relativistic nine-quark equations in the framework of dispersion relation technique are derived. We predict the new hypernuclei with the one c-or b-quark. The states are calculated using the isospin I = 0, 1, 2 and the spin-parity
+ . The masses of nine-quark hypernuclei with A = 3 are degenerated. The electromagnetic effect is not included.
Appendix A
In Fig. 1 the coefficient of the term
is equal to 4, that is the number 4 = 2 (the permutation of particles 1 and 2) ×2 (the permutation of particles 3 and 4); the coefficient of the term
is equal to 3 (we can replace the 7-th d-quark with the 8-th and 9-th d-quarks); the coefficient of the term
is equal to 6, that is the number 6 = 3 × 2 (we can replace the 7-th d-quark with the 8-th and 9-th d-quarks, and then replace the 8-th d-quark with the 9-th quark); the coefficient of the term
is equal to 24, that is the number 24 = 2 (the permutation of particles 1 and 2) ×2 (the permutation of particles 3 and 4) ×3×2 (we can replace the 7-th d-quark with the 8-th and 9-th d-quarks, and then replace the 8-th d-quark with the 9-th quark); the coefficient of the term
is equal to 12, that is the number 12 = 2 (the permutation of particles 3 and 4) ×3 (we can replace the 7-th d-quark with the 8-th and 9-th d-quarks) ×2 (the permutation of pairs (34) and (56) is equal to 24, that is the number 24 = 2 (the permutation of particles 1 and 2) ×3×2 (we can replace the 7-th d-quark with the 8-th and 9-th d-quarks, and then replace the 8-th d-quark with the 9-th quark) ×2 (the permutation of pairs (12) and (56)); the coefficient of the term
is equal to 12, that is the number 12 = 2 (the permutation of pairs (34) and (56)) ×3 × 2 (we can replace the 7-th d-quark with the 8-th and 9-th d-quarks, and then replace the 8-th d-quark with the 9-th quark).
The similar approach allows us to take into account the coefficients in all the diagrams and equations.
Appendix B
We used the functions I 1 , I 2 , I 3 , I 4 , I 5 , I 6 , I 7 , I 8 , I 9 , I 11 , I 12 , I 13 , I 14 , I 15 , I 16 , I 18 : 
I 12 (ijkl) = I 1 (il) , (B11)
I 18 (ijklmn) = I 1 (il) × I 2 (jmn) .
Here i, j, k, l, m, n, p, q correspond to the diquarks with the spin-parity J P = 0 + , 1 + . The other functions I i can be neglected. The contributions of these functions are smaller of few orders as compared the functions (B1) -(B16). We do not take into account these functions in the systems of coupled equations.
